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CHAPTER 3 
 
MATERIALS AND METHODS 
 
3.1 Introduction 
In this chapter, we are discussing more detail about the method to conduct this research 
on production of microcrystalline cellulose from oil palm fronds. The procedures 
include in this research of synthesis cellulose from oil palm frond and synthesis of 
cellulose to produce the product. There are also including the analytical method to 
determine the characteristics of cellulose that used as a substrate to produce 
microcrystalline cellulose but the focus in this research is steam explosion method. 
3.2 Experimental steps 
 
There are shown in Figure 3.1, figure of experimental steps for produce microcrystalline 
cellulose from oil palm fronds. 
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Figure 0.1: Experimental steps for produce microcrystalline cellulose 
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3.3 Raw material 
-Palm oil frond will be collected from palm plantation in Pahang. 
3.4 Chemical  
 Acetic acid 
 Sodium chloride 
 17.5 % and 8.3% sodium hydroxide  
 1% sulphuric acid  
 Hydrogen peroxide 
3.5 Equipment 
 Thermometer 
 Reflux tools 
 Rotary evaporator 
 Titration apparatus  
 Hot plate, 
 Gloss meter 
 Scanning Electron Microscope (SEM) 
 Heating mantle  
 Magnetic stirred 
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3.6 Synthesis of microcrystalline cellulose (MCC)  
Oil palm fronds are collected from oil palm plantation LKPP Corporation 
(Pahang) Sdn. Bhd nearby in Gambang,Pahang. The first steps is removed leafs 
from that frond and blend it by using grinder machines. Next, steam explosion 
methods have been used for the detail of preparation of the holocellulose. What 
is steam explosion? Steam explosion are processing of pulp is a reactive method 
that changes the hierarchical arrangement, chemistry and morphology of pulp’s 
biopolymer components. Mechanical disruption, hydrolysis, and free radical 
reactions have been previously shown to contribute to the changes. Because of 
growing interest in pulp-thermoplastic composites, this processing method was 
investigated as a novel way to modify pulp fiber with thermoplastics.  
 
Specifically, the processing technique was applied to co-refining pulp chips and 
polyolefin thermoplastics such as polyethylene and isotactic polypropylene. The 
co-steam-explosion experiments explored variables of polyolefin type, 
molecular weight, polyolefin loading and gaseous vessel atmosphere reactivity, 
while keeping the processing time. Steam explosion of lignocelluloses materials 
has been largely studied in the last 10 to 15 years, 1 to 14 with a view to 
increasing the conversion yields of the polysaccharides into monosaccharide by 
enzymatic hydrolysis, the monosaccharide being initially used as starting 
material for nearly all fermentation products MARCHESSAULT, R H (1986). 
The steam explosion process was done at the pilot plant of LKPP Corporation 
Sdn. Bhd, Gambang, Pahang.  
 
The steam explosion tank is supplied by high steam boiler from the LKPP 
Corporation plant that produced high pressure steam and about 5-20 bars have 
been used for the steam explosion method. The sample weight of 20kg is 
immersing in water to get 50% humidity before being feed into steam explosion 
reactor. Steam is allowed to enter into the reactor tank for about 1 minute to 
remove the air bubble. After that, reactor is closed and steam is entered until get 
the temperature and pressure that needed. The combination of time is use as 
